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DEVICE - PROVIDED TRACKING DATA FOR FIG . 4 depicts a message flow of example messages 
AUGMENTED REALITY between a networked device and an AR device in a local 

network in accordance with an embodiment of this disclo 
This application claims the priority benefit of U . S . Pro sure . 

visional Patent Application Ser . No . 62 / 006 , 749 filed Jun . 2 , 5 FIG . 5 depicts example operations performed by a net 
2014 . worked device to provide tracking data in accordance with 

an embodiment of this disclosure . 
BACKGROUND FIG . 6 depicts an example electronic device capable of 

implementing various embodiments of this disclosure . 
Embodiments of the disclosed subject matter generally 10 

relate to the field of electronic devices , and , more particu DESCRIPTION OF EMBODIMENT ( S ) 
larly , to augmented reality . 

Augmented reality ( AR ) is a technology that enhances a The description that follows includes exemplary systems , 
live view of the real world with virtual , computer - generated 1 methods , techniques , instruction sequences and computer 
objects such as stationary and / or moving images , text , data , program products that embody techniques of the present 
etc . In AR , a camera view of a physical , real - world envi subject matter . However , it is understood that the described 
ronment may be augmented ( or supplemented ) by computer embodiments may be practiced without these specific 
generated sensory input . An AR device refers to a device details . For instance , although examples refer to visual 
which runs an AR application . An AR application may 20 properties for a trackable feature of the networked device , 
augment a camera view to show information about objects tracking data may also describe other properties a trackable 
in the camera view . For example , some AR applications feature , including auditory , infrared , patterns , or other prop 
overlay information about points of interest and geographic erties which may be sensed by the AR device . In other 
landmarks . More recently , AR applications can augment a instances , well - known instruction instances , protocols , 
camera view to provide information or user interface actions 25 structures and techniques have not been shown in detail in 
associated with nearby objects . For example , an AR appli - order not to obfuscate the description . 
cation may recognize an object ( sometimes referred to as a An AR device may include a processor , memory , and a 
trackable object ) in the camera view and augment the display housed in an electronic device . The AR device can 
camera view with additional information or user interface be any suitable electronic device , e . g . , desktop , laptop , 
actions related to the object . To recognize objects in the 30 hand - held , mobile , or wearable computer . A camera may be 
camera view , the AR application may require tracking data camera view the AR application may require tracking data integrated in the AR device or may be external to the AR 
which describes the object to be tracked . Once an object is device . The camera may provide a live view , sometimes 
identified in a camera view using the tracking data , the AR referred to as the “ camera view , " to the AR device . The AR 
application can augment the camera view with additional device may execute an AR application to determine the 
information about the object . 35 position of the camera view in the real world and detect any 

objects ( e . g . , AR - enabled objects ) in the camera view . When 
SUMMARY an object is detected , the AR application may generate an 

augmented reality view based on the camera view and 
Various embodiments are described in which an AR computer - generated overlay information ( such as virtual 

device may recognize a trackable object which can commu - 40 objects , images , user interface controls , etc . ) related to the 
nicate via a local network . An object that can communicate object . The overlay information may be referred to as AR 
via a local network may be referred to as a networked properties . 
device . Tracking data that describes the networked device To detect the object and determine a position of the object 
may be provided by the networked device via the local in the camera view , the AR device may use tracking data that 
network to the AR device . For example , the tracking data 45 describes an object to be tracked . Tracking data may 
may be embedded in the networked device . describe a variety of trackable features ( sometimes referred 

In one embodiment , an AR device may receive tracking to as " trackables ” ) based on patterns that can be searched , 
data that describes one or more trackable features of the recognized and / or tracked in the camera view . In this dis 
networked device , wherein the tracking data is received closure , tracking data may describe fixed markers or may 
from the networked device via a local network . The AR 50 describe characteristics for markerless detection . Fixed 
device may display an augmented reality view in association markers are known characteristics that can be identified 
with the networked device in response to detecting at least using pattern matching or image matching . For fixed mark 
one trackable feature of the networked device in a camera ers , the tracking data may include interest points , fiduciary 
view of the AR device . markers , quick response ( QR ) codes , images to be matched , 

55 or any " trackable ” pattern . Markers can be of any design , 
BRIEF DESCRIPTION OF THE DRAWINGS now known or developed in the future , including a circular , 

linear , matrix , variable bit length matrix , multi - level matrix . 
The present embodiments may be better understood , and black / white ( binary ) , gray scale patterns , and combinations 

numerous objects , features , and advantages made apparent thereof . The markers can be two - or three - dimensional 
to those skilled in the art by referencing the accompanying 60 barcodes . 
drawings . In markerless detection , an AR device can detect an object 

FIG . 1 depicts an example system to introduce various based on descriptive characteristics rather than a fixed 
concepts of this disclosure . marker . For markerless tracking , the tracking data may 

FIG . 2 depicts example operations using tracking data for include descriptions based on edges , points , corners , flat 
augmented reality . 65 surfaces , colors , sizes , shapes , geometry , etc . In some 

FIG . 3 depicts example components that may be used in embodiments , the tracking data may include a multi - dimen 
various embodiments of this disclosure . sional ( e . g . , 2D or 3D ) model of an object so that the AR 
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device can detect the object regardless of which angle the comprises a wireless local area network providing a wireless 
camera view has in relation to the object . coverage range . Devices such as the networked device 110 

In conventional AR applications , the tracking data may be and AR device 120 that are associated with the wireless local 
hard coded in an AR application or may be downloaded from area network may communicate using the device interoper 
a cloud server via a wide area network . However , a new 5 ability framework protocol . The networked device 110 may 
object may be introduced into an environment , and the AR store the tracking data in local memory or in a storage device 
application may not have tracking data associated with the of the networked device 110 and provide the tracking data to 
new object . It may be undesirable to download tracking data the AR device 120 in a device interoperability framework 
from a network - based server during an augmented reality protocol message . In another embodiment , the networked 
session or for each new object introduced into an environ - 10 device 110 may provide the tracking data using a standard 
ment . ized or extensible protocol message . 

As described previously , some objects may communicate The AR device 120 may receive the tracking data from the 
via a local network and may be referred to as networked networked device 110 and use the tracking data to detect the 
devices . Examples of a local network may include a wireless networked device 110 in a camera view of the AR device 
local area network ( WLAN ) ( such as IEEE 802 . 11a / b / g / n / 15 120 . For example , the AR device 120 may analyze the 
ac / ad ) , short - range radio frequency medium ( such as Blu - camera view to detect edges , feature points , colors , shapes , 
etoothTM ) , near field communication ( NFC ) , powerline com - sizes , etc . , as may be described in the tracking data . When 
munication ( PLC ) , Ethernet , or the like . In a local network , the camera view is located in such a way that the networked 
an AR device and a networked device may communicate device 110 is positioned in the camera view , the AR device 
using a protocol to support interoperability ( which may be 20 120 may detect ( shown as arrow 155 ) the networked device 
referred to as a device interoperability framework ) . For 110 based on the tracking data . As an example , referring to 
example , in an “ Internet of Things ” ( IoT ) environment , the illustrative example of FIG . 1 , the tracking data may 
various devices may communicate using a communication describe the color , size , shape , or geometry associated with 
protocol , such as AllJoynTM . Other protocols may be used by the control knobs of the stove . In one example , the control 
the various devices . A device interoperability framework 25 panel may be a trackable feature of the networked device 
protocol can be any protocol that allows an AR device and 110 . The knobs may represent feature points , and the dis 
a networked device to communicate via a local network . tance between the feature points may be described by the 

In accordance with this disclosure , a networked device tracking data . By analyzing the camera view to detect the 
may provide tracking data associated with the networked feature points and distance between the feature points , the 
device to an AR device via the local network . The networked 30 AR device 120 may detect a pattern consistent with the 
device can store tracking data and can provide the tracking knobs of the stove as described in the tracking data . 
data directly to the AR device via the local network . The Once the networked device 110 has been detected , the AR 
tracking data may describe trackable features that enable the device 120 may register the networked device 110 as a 
AR device to detect the networked device in a camera view . trackable object in an augmented reality view . In FIG . 1 , the 
In one embodiment , an AR device may obtain the tracking 35 networked device 110 is in the camera view 165 , and the AR 
data from the networked device using the device interoper - device 120 has enhanced the camera view to include an AR 
ability framework protocol . Because the tracking data may property 175 associated with the networked device 110 . 
be obtained via the local network , the AR device may be the The AR device 120 may generate an augmented reality 
tracking data without communicating with a wide area view that includes the images of the real world enhanced 
network server or without having the tracking data previ - 40 with overlay information associated with the detected AR 
ously coded into an AR application . In one embodiment , the objects ( i . e . , networked device 110 ) . The overlay informa 
tracking data may be in the form of a local protocol tion may be predefined or obtained via a wide area network 
extension , AR markup language , or object description prop server . In one embodiment , the overlay information may 
erty . also be provided by the networked device 110 , similar to the 

FIG . 1 depicts an example system 100 to introduce 45 tracking data 145 . In FIG . 1 , the AR device 120 includes a 
various concepts of this disclosure . The example system 100 display apparatus 122 that displays the augmented reality 
includes a networked device 110 , a local network 130 , and view to a user of the AR device 120 . 
an AR device 120 . In the example system 100 , a networked In one embodiment , one or both of the camera and the 
device 110 is depicted as a smart appliance _ such as a stove . display apparatus 122 may be integrated into the AR device 
The networked device 110 may be any type of device which 50 120 . However , in other embodiments , one or both of the 
is AR - enabled and that can communicate via the local camera and the display apparatus 122 may be external to the 
network 130 . The local network 130 may be a powerline AR device 120 . For example , one or both of the camera and 
communication network , a wireless local area network , short display apparatus may be part of a wearable accessory , such 
range radio frequency network , or the like . The AR device as electronic glasses worn by a user . The camera and / or 
120 can also communicate via the local network 130 . In the 55 display apparatus may be external components of a com 
example system 100 , the AR device 120 is depicted as a puter system that comprises the AR device 120 . In another 
tablet computer . The AR device 120 and the networked embodiment , the AR device 120 may be part of a home 
device 110 may be of different forms or machines , and the network that includes a camera and / or display ( e . g . , televi 
examples in FIG . 1 are provided for illustrative purposes . sion ) that are in communication with the AR device 120 . 

In one embodiment , the networked device 110 is config - 60 FIG . 2 depicts example operations ( flowchart 200 ) using 
ured to provide tracking data ( shown as arrow 145 ) to the tracking data for augmented reality . At block 202 , the AR 
AR device 120 via the local network 130 . The networked device may receive tracking data that describes one or more 
device 110 may communicate the tracking data using a trackable features of a networked device , wherein the track 
device interoperability framework message . For example , ing data is received from the networked device via a local 
message may be an AllJoynTM protocol message or another 65 network . At block 204 , the AR device may determine , based 
suitable interoperability framework message associated with at least in part on the tracking data , a position of the 
a message syntax . In one example , the local network 130 networked device in a camera view at the AR device . At 
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block 206 , the AR device may generate an augmented reality FIG . 4 depicts a message flow 400 of example messages 
view in association with the networked device in response to between a networked device 110 and an AR device 120 
detecting at least one trackable feature of the networked using a device interoperability framework protocol . Initially , 
device in a camera view of the AR device . At block 208 , the the AR device 120 may become aware that the networked 
AR device may display the augmented reality view . The 5 device 110 has tracking data to provide to the AR device 
augmented reality view may be displayed using an inte 120 . There may be a number of ways that the AR device 120 
grated display apparatus at the AR device or an external determines that the networked device 110 can provide the 
display in communication with the AR device . tracking data . Depicted in FIG . 4 , the networked device 110 

FIG . 3 depicts example components that may be used in may transmit a broadcast message 410 that includes an 
one embodiment of this disclosure . In FIG . 3 , an example 10 indicator that tracking data is available . For example , the 
system 300 includes a networked device 110 and an AR broadcast message 410 may include a property of 
device 120 , both coupled to a local network 130 . The “ AR _ TrackingDataAvailable = Yes ” or similar property . 
networked device 110 may include a communication unit Alternatively , the broadcast message 410 may include some 
316 , a controller 314 , and tracking data 312 . The controller or all of the tracking data as part of the broadcast message 
314 may control other aspects ( not shown ) of the networked 15 410 . The broadcast message 410 may be part of a device 
device 110 . For example , the controller 314 may control a discovery protocol . 
temperature setting of the stove in FIG . 1 . Other examples In another example , the AR device 120 may send an AR 
in which a controller 314 may control aspects of the net - enablement query message 420 to the networked device 110 
worked device 110 may be conceived . Examples may to inquire whether the networked device 110 is AR - enabled . 
include control of power , lighting , temperature , intensity , 20 The AR enablement query message 420 may request , for 
etc . example , the “ AR _ TrackingDataAvailable " property , or the 

The tracking data 312 may be stored in a memory ( not like , from the networked device 110 . Other augmented 
shown ) associated with the networked device 110 . The reality properties may be solicited in the AR enablement 
communication unit 316 may comprise a network interface query message 420 . The networked device 110 may respond 
to couple the networked device 110 to the local network 130 . 25 to the AR enablement query message 420 by sending an AR 
In one embodiment , the communication unit 316 may imple - enablement response message 430 to indicate whether the 
ment a device interoperability framework protocol which networked device 110 is AR - enabled . For example , the AR 
can be used to convey the tracking data 312 to the AR device enablement response message 430 may include a property of 
120 . In one embodiment , the controller 314 may be remotely “ AR _ TrackingDataAvailable = Yes " or similar property . 
controllable using an AR application 323 of the AR device 30 Once the AR device 120 determines that the networked 
120 . device 110 is AR - enabled , the AR device 120 may attempt 

The AR device 120 of FIG . 3 includes a camera 322 , AR to obtain tracking data associated with the networked device 
application 323 , display 324 , and a communication unit 326 . 110 . The AR device 120 may transmit an AR tracking data 
The communication unit 326 may comprise a network query message 440 to the networked device 110 . The 
interface and may couple the AR device 120 to the local 35 networked device 110 may respond with an AR tracking data 
network 130 . The AR application 323 may be configured to response message 450 that includes the tracking data . 
receive the tracking data from the networked device 110 . At detection process 460 , the AR device 120 may use the 
The AR application 323 may process the tracking data as tracking data to detect and register the networked device 110 
needed to enable detection of the networked device 110 by in a camera view of the AR device 120 . Once detected and 
the AR application 323 . 40 registered , the AR device 120 may display overlay infor 

The AR application 323 may use a camera view from the mation ( such as AR properties , controls , etc . ) associated 
camera 322 to generate an augmented reality view . The with the networked device 110 when the networked device 
augmented reality view may be output by the display 324 . 110 is positioned in the camera view of the AR device 120 . 
The camera or other video input may generate a digitized For example , the AR device 120 may generate an augmented 
video image of the real world , which is referred to as a 45 reality view based on the camera view and overlay infor 
camera view in this disclosure . The camera may be any mation associated with the networked device 110 . The 
digital device now known or developed in the future that is augmented reality view can then be displayed by the AR 
dimensioned and configured to capture still or motion pic device 120 . 
tures of the real world and to convert those images to a FIG . 5 depicts example operations ( flowchart 500 ) per 
digital stream of information that can be manipulated by the 50 formed by a networked device to provide tracking data in 
AR device 120 . For example , the camera may be a digital accordance with an embodiment of this disclosure . At block 
still camera , a digital video camera , a web cam , a head 502 , the networked device may store tracking data that 
mounted display , a camera phone , a tablet personal com describes one or more trackable features of the networked 
puter , or any camera that renders a digital image or stream device , the tracking data enabling visual detection of the 
of images over which augmented reality data may be added . 55 networked device by an augmented reality ( AR ) device . The 

In one embodiment , the tracking data may describe one or memory or storage component may be integrated with the 
more trackable features associated with the networked networked device , or may be an external memory storage 
device . In one example , the trackable feature may also be an communicatively coupled with the networked device . 
image of a real world item which the AR application 323 can At block 504 , the networked device may optionally 
recognize . For example , the AR application 323 can recog - 60 inform ( e . g . , via an indication in a protocol message or a 
nize a refrigerator or other appliance in a video stream of a broadcast message ) the AR device that the networked device 
kitchen based on an image of the refrigerator in the tracking has the tracking data stored at the networked device . At 
data . In another embodiment , the tracking data may be used block 506 , the networked device may receive a query from 
to describe features of the networked device 110 when no the AR device requesting the tracking data . In some embodi 
markers are present . For example , the tracking data may 65 ments , the networked device may not receive a query from 
describe the color , shape , size , and geometry , etc . regarding the AR device , but may instead simply broadcast the track 
one or more trackable features of the networked device 110 . ing data periodically . At block 508 , the networked device 
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may provide the tracking data to the AR device via a local Computer program code for carrying out operations of the 
network in response to the query . embodiments may be written in any combination of one or 

The tracking data may be provided using a structured more programming languages , including an object oriented 
markup language in accordance with an embodiment of this programming language such as Java , Smalltalk , C + + or the 
disclosure . It will be appreciated that a variety of formats 5 like and conventional procedural programming languages , 
can be used to describe the tracking data , such as Augmented such as the “ C ” programming language or similar program 
Reality Markup Language ( ARML ) . ming languages . The program code may execute entirely on 

In one embodiment , a structured markup language file a user ' s computer , partly on the user ' s computer , as a 
may be modified to include tracking data . A section of the stand - alone software package , partly on the user ' s computer 
structured markup language file may describe an object 10 and partly on a remote computer or entirely on the remote 
( e . g . , networked device ) that should be tracked . Another computer or server . In the latter scenario , the remote com 
section of the structured markup language file may define puter may be connected to the user ' s computer through any 
one or more trackable features of the object that should be type of network , including a local area network ( LAN ) , a 
tracked . In the example of FIG . 1 , a trackable feature may personal area network ( PAN ) , or a wide area network 
be a front control panel of the stove . The structured markup 15 ( WAN ) , or the connection may be made to an external 
language file may include a tracking data field which con - computer ( for example , through the Internet using an Inter 
tains the tracking data associated with the trackable feature . net Service Provider ) . 
The tracking data may describe size , shape , color , edges , FIG . 6 is an example block diagram of one embodiment 
feature points , or other aspects of the trackable feature . The of an electronic device 600 capable of implementing various 
format of the tracking data may be text , binary data or any 20 embodiments of this disclosure . In some implementations , 
suitable format , and may be compressed or encrypted in the electronic device 600 may be an electronic device such 
some embodiments . The tracking data may also include as a laptop computer , a tablet computer , a mobile phone , a 
modeling data such as a 2D or 3D model of the trackable powerline communication device , a gaming console , or 
feature . The structured markup language may include other other electronic systems . In some implementations , the 
AR properties ( not shown ) which further enhance the capa - 25 electronic device may comprise functionality to communi 
bilities of the AR device to overlay information in relation cate across multiple communication networks ( which form 
with the networked device . a hybrid communication network ) . The electronic device 

The example sequence of operations described above are 600 includes a processor 602 ( possibly including multiple 
but one possible example of many possible sequences . Many processors , multiple cores , multiple nodes , and / or imple 
other sequences are possible , with different operations and 30 menting multi - threading , etc . ) . The electronic device 600 
different ordering of operations . The embodiments are not includes a memory 606 . The memory 606 may be system 
limited to any particular ordering of operations . memory ( e . g . , one or more of cache , SRAM , DRAM , zero 
As will be appreciated by one skilled in the art , aspects of capacitor RAM , Twin Transistor RAM , eDRAM , EDO 

the present disclosure may be embodied as a system , RAM , DDR RAM , EEPROM , NRAM , RRAM , SONOS , 
method , or computer program product . Accordingly , aspects 35 PRAM , etc . ) or any one or more of the above already 
of the present disclosure may take the form of an entirely described possible realizations of machine - readable media . 
hardware embodiment , a software embodiment ( including The electronic device 600 also includes a bus 610 ( e . g . , PCI , 
firmware , resident software , micro - code , etc . ) or an embodi - ISA , PCI - Express , HyperTransport , InfiniBand® , NuBus , 
ment combining software and hardware aspects that may all AHB , AXI , etc . ) and may include one or more network 
generally be referred to herein as a " circuit , " " module ” or 40 interfaces 604 . The one or more network interfaces 604 may 
" system . ” Furthermore , aspects of the present disclosure include a wireless network interface ( e . g . , a WLAN inter 
may take the form of a computer program product embodied face , a Bluetooth® interface , a WiMAX interface , a Zig 
in one or more computer readable medium ( s ) having com - Bee® interface , a Wireless USB interface , etc . ) or a wired 
puter readable program code embodied thereon . network interface ( e . g . , a powerline communication inter 

Any combination of one or more non - transitory computer 45 face , an Ethernet interface , etc . ) . 
readable medium ( s ) may be utilized . Non - transitory com - The electronic device 600 includes an AR application 
puter - readable media comprise all computer - readable 623 . Optionally , the electronic device 600 may include one 
media , with the sole exception being a transitory , propagat - or both of a camera 622 and a display apparatus 624 . While 
ing signal . The non - transitory computer readable medium AR application 623 is depicted as a separate hardware 
may be a computer readable storage medium . A computer 50 component of the electronic device 600 , it should be noted 
readable storage medium may be , for example , but not that the AR application 623 may be implemented as machine 
limited to , an electronic , magnetic , optical , electromagnetic , readable instructions stored in the memory 606 and executed 
infrared , or semiconductor system , apparatus , or device , or by the processor 602 . The AR application 623 may imple 
any suitable combination of the foregoing . More specific ment various embodiments of the foregoing figures . In one 
examples ( a non - exhaustive list ) of the computer readable 55 embodiment , the AR application 623 , camera 622 , and 
storage medium would include the following : an electrical display apparatus 624 may operate similar to the corre 
connection having one or more wires , a portable computer sponding components described in FIG . 3 . The electronic 
diskette , a hard disk , a random access memory ( RAM ) , a device 600 may also be used to describe the networked 
read - only memory ( ROM ) , an erasable programmable read device ( such as networked device 110 ) . However , the net 
only memory ( EPROM or Flash memory ) , an optical fiber , 60 worked device may not have a camera 622 , display appa 
a portable compact disc read - only memory ( CD - ROM ) , an ratus 624 , or AR application 623 in some embodiments . For 
optical storage device , a magnetic storage device , or any example , the electronic device 600 may store the tracking 
suitable combination of the foregoing . In the context of this data in the memory 606 and provide the tracking data via the 
document , a computer readable storage medium may be any local network using network interface 604 . 
tangible medium that can contain , or store a program for use 65 Any one of these functionalities may be partially ( or 
by or in connection with an instruction execution system , entirely ) implemented in hardware and / or on the processor 
apparatus , or device . 602 . For example , the functionality may be implemented 
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with an application specific integrated circuit , in logic sending a query to the networked device to request the 
implemented in the processor 602 , in a co - processor on a tracking data from the networked device ; and 
peripheral device or card , etc . Further , realizations may receiving the tracking data in response to the query . 
include fewer or additional components not illustrated in 6 . The method of claim 5 , further comprising : 
FIG . 11 ( e . g . , video cards , audio cards , additional network 5 determining that the networked device is in proximity of 
interfaces , peripheral devices , etc . ) . The processor 602 , the the AR device prior to sending the query to the net 
memory 606 , network interface ( s ) 604 may be coupled to worked device . 
the bus 610 . Although illustrated as being coupled to the bus 7 . The method of claim 1 , wherein receiving the tracking 
610 , the memory 606 may be directly coupled to the data comprises receiving a broadcast message from the 
processor 602 . networked device , the broadcast message including the 

While the embodiments are described with reference to tracking data . 
various implementations and exploitations , it will be under - 8 . The method of claim 1 , wherein the local network 
stood that these embodiments are illustrative and that the comprises a wireless local area network ( WLAN ) . 
scope of the subject matter is not limited to them . In general , 15 . 9 . The method of claim 1 . wherein the tracking data 
techniques for augmented reality , in which a networked comprises a multi - dimensional model for describing the 
device is detected based on tracking data provided by the networked device , and wherein the multi - dimensional model 
networked device as described herein may be implemented enables markerless detection of the networked device . 
with facilities consistent with any hardware system or hard 10 . The method of claim 1 , wherein the tracking data is 
ware systems . Many variations , modifications , additions , 20 received via a short - range radio frequency communication 
and improvements are possible . medium . Plural instances may be provided for components , opera 11 . The method of claim 1 , wherein the tracking data is tions or structures described herein as a single instance . included in an augmented reality property data set associated Finally , boundaries between various components , operations with the networked device , the augmented reality property 
and data stores are somewhat arbitrary , and particular opera - 25 data set embedded in the networked device . 
tions are illustrated in the context of specific illustrative 12 . The method of claim 1 , wherein generating the configurations . Other allocations of functionality are envi 
sioned and may fall within the scope of the subject matter . augmented reality view comprises : 
In general , structures and functionality presented as separate obtaining the image using an integrated camera at the AR 
components in the exemplary configurations may be imple - 30 device ; 
mented as a combined structure or component . Similarly , detecting at least one of the one or more visual properties 
structures and functionality presented as a single component of the networked device in the image ; and 
may be implemented as separate components . These and displaying at least a portion of the image augmented with 
other variations , modifications , additions , and improve AR properties associated with the networked device . 
ments may fall within the scope of the subject matter . 35 13 . The method of claim 1 , further comprising : 

displaying the augmented reality view using an integrated 
What is claimed is : display apparatus at the AR device . 
1 . A method performed by an augmented reality ( AR ) 14 . An augmented reality ( AR ) device , comprising : 

device , the method comprising : a processor ; and receiving tracking data in a device interoperability frame - 40 memory storing instructions , which when executed by the work protocol message from a networked device via a 
local network , wherein the tracking data includes processor , cause the AR device to : 
descriptions of one or more visual properties of the receive tracking data in a device interoperability frame 
networked device ; and work protocol message from a networked device via 

a local network , wherein the tracking data includes generating an augmented reality view in association with 45 
the networked device in response to detecting at least descriptions of one or more visual properties of the 
one of the one or more visual properties of the net networked device ; and 
worked device in an image acquired from a camera generate an augmented reality view in association with 
view of the AR device . the networked device in response to detecting at least 

2 . The method of claim 1 , further comprising : one of the one or more visual properties of the 
determining , based at least in part on the tracking data , a networked device in an image acquired from a 

position of the networked device in the camera view of camera view of the AR device . 
the AR device . 15 . The AR device of claim 14 , wherein the instructions 

3 . The method of claim 1 , wherein generating the aug - further cause the processor to : 
mented reality view includes augmenting at least a portion 55 determine , based at least in part on the tracking data , a 
of the augmented reality view with AR properties associated position of the networked device in the camera view of 
with the networked device . the AR device . 

4 . The method of claim 1 , wherein the one or more visual 16 . The AR device of claim 14 , wherein the instructions properties includes at least one member selected from the further cause the processor to : group consisting of size , shape , color , edges , feature points , 60 
corners , and flat surfaces . execute an AR application that generates the augmented 

5 . The method of claim 1 , wherein receiving the tracking reality view based on the camera view , wherein the 
data comprises : augmented reality view is augmented with AR proper 

ties associated with the networked device . determining that the networked device is capable of 
providing the tracking data in accordance with a device 65 17 . The AR device of claim 14 , further comprising : 
interoperability framework protocol of the local net a display apparatus that displays the augmented reality 
work ; view to a user of the AR device . 

50 
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18 . The AR device of claim 14 , further comprising : 24 . The method of claim 21 , further comprising : 
a network interface for communicating via the local providing an indication to the AR device that the net 

network , worked device is capable of providing the tracking data 
wherein the instructions , when executed by the processor , in accordance with a device interoperability framework 

further cause the AR device to : protocol of the local network . 
25 . The method of claim 21 , further comprising : determine that the networked device is capable of broadcasting the tracking data via the local network in providing the tracking data in accordance with a accordance with a device discovery protocol . 

device interoperability framework protocol of the 26 . The method of claim 21 , wherein the tracking data is 
local network ; included in an augmented reality data set stored at the 

send a query to the networked device to request the networked device and provided to the AR device in response 
tracking data from the networked device ; and to a request from the AR device . 

receive the tracking data in response to the query . 27 . The method of claim 21 , wherein the tracking data 
19 . The AR device of claim 18 , wherein the network received from the networked device comprises a multi 

interface sends the query in response to the AR device a dimensional model describing the networked device , 
15 wherein the multi - dimensional model enables markerless determining that the networked device is in proximity of the detection of the networked device . AR device . 28 . A networked device , comprising : 20 . The AR device of claim 14 , further comprising : a network interface to communicate via a local network ; 

a network interface that receives a broadcast message a processor ; and 
from the networked device , the broadcast message 20 a memory storing tracking data that includes descriptions 
including the tracking data . of one or more visual properties of the networked 

21 . A method performed by a networked device , the device , the tracking data for enabling visual detection 
method comprising : of the networked device by an augmented reality ( AR ) 

storing tracking data that includes descriptions of one or device , 
more visual properties of the networked device , the 25 the 25 the memory storing instructions , which when executed by 

the processor , cause the networked device to : tracking data for enabling visual detection of the net transmit the tracking data in a device interoperability worked device by an augmented reality ( AR ) device ; framework protocol message to the AR device via 
and the local network . 

transmitting the tracking data in a device interoperability 29 . The networked device of claim 28 , wherein the 
framework protocol message to the AR device via a - instructions cause the processor to : 
local network . receive a query from the AR device requesting the track 

22 . The method of claim 21 , wherein the one or more ing data , and 
visual properties includes at least one member selected from provide the tracking data is in response to the query . 
the group consisting of size , shape , color , edges , feature 25 30 . The networked device of claim 28 , wherein the 

35 instructions cause the processor to : points , corners , and flat surfaces . 
23 . The method of claim 21 , further comprising : provide an indication to the AR device that the networked 
receiving a query from the AR device requesting the device is capable of providing the tracking data in 

tracking data , accordance with a device interoperability framework 
wherein providing the tracking data is in response to the protocol of the local network . 

query . * * * * * 


